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PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



KOIKE, Akira 

No.11 Mori Building 

6-4, Toranomon 2-chome 

Minato-ku 

Tokyo 105-0001 

JAPON 



Date of mailing (day/month/year) 
22 July 1999 (22.07.99) 



IMPORTANT NOTIFICATION 



Applicant's or agent's file reference 
SK00PCT1 



International application No. 
PCT/JP99/03627 



The app-icant is hereby notified that the internationa, Bureau has received the record copy of the internationa. app.ication as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

SONY CORPORATION {for all designated States except US) 

TERAOKA, Fumio (for US) 
. „ t . 05 July 1999(05.07.99) 

International filing date ; 0 8 January 1 999 (08.01 .99) 

Priority date(s) claimed • uu ^ 7 

Date of receipt of the record copy 16 Jul V 1999 (16.07.99) 

by the International Bureau * 7 

List of designated Offices : 



National :CA,US 



In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
|~X] time limits for entry into the national phase 
fx] confirmation of precautionary designations 
requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the .nternationa.Searching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer: 



M. Saka. ^ 

Telephone No. (41-22)338.83.38 



' a 



Form PCT/IB/301 (July 1998) 



ANNEX TO FORM PCT/IB/301 



ational application No. 
PCT/JP99/03627 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the ••national phase" must be entered before «*^%*X!S™™ SISS^T 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translate P 
the applicable national laws. I 

The time limit for performing these p^^ 
which the applicant elects in a demand for international pr.l.m.nsry ^u^A the P r ori^ date. Some designated (or 

priority date, provided that the election is made before the ^^ Q ^ m ^l^^oX^ °t"er Offices an 
Pli»rted> Offices have fixed time mits which expire even later than 20 or 30 momns irom tne ? u y 
^tension of t!me or grace period, in some cases upon payment of an additional fee. is available. 

,n addition to these procedura. acts, the applicant may also have to -^^^^ 
certain Offices. It is the applicant's responsibility to ensure that the necessary ^^^'^^^ int0 the national 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry 

phase. I 

the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter I. has 
the right to file a demand for international preliminary examination. 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made unde r ^ < e 9 <*^ 
designations are correct. Errors in designations can be °° rre <? t f n d n ^ to Rule 4.9(c) 

Rule 4.9(b). The applicant is hereby reminded that any P™««' 0 ""^ be regarded as withdrawn 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 
| Wherethepriorityofanear« 

by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving O^JJ- Wll»ntm>j ^^^iS request 

Se^dTb^^ 

of a fee (Rule 17.1(b)). 

,f the priority document concerned is not submitted to the .n^ 
to prepare and transmit the priority document has not beer .made (and the the priority claim, provided that no 

document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 
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IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/03627 


International filing date (day/month/year) 
05 July 1999 (05.07.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

08 January 1999 (08.01.99) 


Applica nt 

SONY CORPORATION et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 



3. 



4. 



An asterisk^) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 

Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 

provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 

upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 

circumstances. 



Priority date 



Priority application No. 



08 Janu 1999 (08.01.99) 11/3411 



Country or regional Office 
or PCT receiving Office 

JP 



Date of repeipt 
of priority document 

20Augu 1999 (20.08.99) 



The International Bureau of WIPO 


Authorized officer 








34, chemin des Colombettes 


Carlos Naranjo 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
13 July 2000 (13.07.00) 



To: 



KOIKE, Akira 

No.11 Mori Building 

6-4, Toranomon 2-chome 

Minatp-ku 

Tokyo 105-0001 

JAPON 



Applicant's or agent's file reference 
SKO0PCT1 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/03627 


International filing date (day/month/year) 
05 July 1999 (05.07.99) 


Priority date (day/month/year) 
08 January 1999 (08.01.99) 


Applicant 

SONY CORPORATION et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2, The following designated Offices have waived the requirement for such a communication at this time: 
CA 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
13 July 2000 (13.07.00) under No. WO 00/41363 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
« A*~s* n A f Ar mWn^innti nraiiminan/ ovaminatinn miict ho filpH with thp rnmnptpnt International Preliminary 
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INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/03627 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H04L12/56, H04L12/28 

According to Internationa] Patent Classification (IPQ or to both national classificatio n and IPC 

B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 H04L12/56, H04L12/28 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1999 
Kokai Jitsuyo Shinan Koho 1971-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST File (JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



PA 



Citation of document, with indication, where appropriate, of the relevant passages 



Kazuhiro Shitama, Fumio Teraoka, "Ipv6 ni okeru idou 
toukasei no jitsugen", Jouhou Shori Gakkai Kenkyuu 
Houkoku, Vol. 98, No. 53, Mobile Computing 5-5, 
p27-34, (28. 05. 98) 



JP, 11-68842, 
9 March, 1999 
Figs. 10, 11 



A (Mitsubishi 
(09. 03. 99), 
(Family: none) 



Electric Corp . ) 



JP, 9-282259, A (Hitachi, Ltd. ) , 

31 October, 1997 (31. 10. 97) (Family: 



none ) 



Relevant to claim No. 



1-3 



1-3 



2, 3 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



"A" 

"E" 
" L" 



"O" 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing dale 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y w document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
"&l documenl member of the same patent family 



Date of the actual completion of the international search 
14 September, 1999 (14. 09. 99) 


Date of mailing of the international search report 

28 September, 1999 (28. 09. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
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SPECIFICATION 



(54) Title of the Invention 

Data Transmission Method 



SPECIFICATION 



/l 1 



A 



DATA TRANSMISSION METHOD 



Technical Field 



The present invention relates to a data transmission 
method, and particularly to- a data transmission method capable 
of precisely transmitting data even if nodes move in a network 
system. 

Background Technique 

Recently, it became possible for a user to carry the PC any 
time with the popularization of a high-performance and portable 
so-called personal computer (called fpcj hereafter) . Not only this 
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portable PC is carried, but also a form of connecting the PC to 
a sub-net of moving destination to receive various network ser- 
vices is also generalized, i. e., a so-called mobile computing 
ambient has been realized. 

The communication among nodes should be continuously 
carried out without caring about the mutual positions or 
movement of nodes because it is premised on the fact that the 
nodes connected to a network move in the mobile computing 
ambient. Such a property is called moving permeability. 

Now, a technique for realizing the moving permeability in 
IPv6 (Internet Protocol version 6) has been proposed based on a 

specification of IPv6 address. Mobile IPv6 and VIPonV6 are given 
as two such techniques. 

It is possible to realize the moving permeability in the 
IPv6 by using these two protocols, but identifiers unchanged for 
moving must be newly introduced, thus there is such a problem 
that the size of packet headers becomes very large. 

Moreover, if the Mobile IPv6 and VIPonV6 are used in a 
wireless ambient with very small band, the large size of packet 
headers becomes a particularly big problem. 

On the other hand, if all 128 bits of an IPv6 address is 
taken as a node identifier, conversely, information on the 



position of node is completely lacking, thus the route control 
between sub-nets becomes essentially impossible. 



Disclosure of the Invention 



The present invention was proposed in view of such actual 
situation and is aimed at providing a data transmission method 
capable of easily realizing the moving permeability without 
increasing the size of packet headers. 

To solve the aforesaid problem, the present invention is 
characterized by the fact that 

in a data transmission method for transmitting data from a first 
node to a second node via a router, 

a node identifier of each node and a home prefix indicating a 
sub-net normally connecting to the said node are stored for the 
host name of said node, a node identifier corresponding to the 
host name of said input second node and its home prefix are read 
out, an IP address having the read-out node identifier and home 

prefix is formed, a data packet having the formed IP address is 
formed, this data packet is transmitted to a router of a sub-net 
normally connecting to the second node in accordance with the 
formed IP address, a header indicating a destination of second 



node is added to the data packet transmitted to the said router 
based on cache information for managing the second node keeping 
this router, and then the data packet is transmitted to the 
second node based on the added header. 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing the sketch of a network 
system applied with the present invention. 

Fig. 2 is a block diagram when a DNS servo is provided in 
the network system. 

Fig. 3 is a diagram showing the construction of moving- 
directive IPv6 address. 

Fig. 4 is a diagram showing protocol levels in v6VIP. 

Fig. 5 is a diagram showing the construction of data 
packet. 

Fig. 6 is a diagram showing the construction for acguiring 
a node identifier and a home address by the network 
construction . 

Fig. 7 is a diagram showing the construction of a data 
packet . 

Fig. 8 is a diagram showing the construction for acguiring 
a node identifier and a home address by an application program. 



Fig. 9 is a diagram showing the construction of a data 
packet . 

Fig. 10 is a chart showing the block diagram of IPv6 layer 
added with a V6VIP function. 
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Embodiment forms of the present invention are illustrated 
while seeing the drawings below. For example, the present 
invention is applied to a network system 1 of a construction 
shown in Fig. 1. 

In the network system 1, a node (CN) 10 transmits a data 
packet to a moving node (MN) 30. As shown in Fig. 2, the network 
system 1 is provided with a DNS servo 40 for reading moving- 
directive IPv6 (Internet Protocol version 6) addresses 
corresponding to host names of various moving nodes 30. 

As shown in Fig. 3, a moving-directive IPv6 address, is 
composed of 128 bits and is constructed from a node identifier 
(inferior 64 bits) for univocally identifying nodes on an 
internet and a network prefix (superior 64 bits) showing the 
position of a sub-net connecting to the nodes. 

The node identifier identifies the node themselves and is 
used for recognizing or verifying the nodes independently of the 
position and moving of the nodes. The network prefix is used for 
transmitting a packet to a node connected to some sub-net. 



Moreover, a part of the superior 64 bits plays same role as 
superior 64 bits in a present specification proposed by IETF. It 
enables to utilize a route control mechanism in an IP layer. 

A network architecture for providing the verification of 
moving permeability and moving nodes based on the aforesaid 
moving-directive IPv6 address is called v6VIP, The v6VIP takes 
such two points that first, the moving-directive IPv6 address is 
used .as IPv6 address, and secondly the function of VIP is used 
for realizing the verification of moving permeability and moving 
nodes as a basic policy. 

•Here, protocol layers in the v6VIP are shown in Fig. 4. The 
protocol layers are comprised of an application layer, a TCP/UDP 
layer, a VIP layer, an IP layer, a data link layer, and a 
physical layer. 

In the layer superior to the TCP/UDP layer, the nodes are 
identified by a node identifier which is inferior 64 bits of the 
moving-directive IPv6 address. A 128 bit moving-directive IPv6 
address is formed by combining a 64-bit. network prefix 
corresponding to the node identifier in the VIP layer inserted 
between- the TCP/UDP layer and the IP layer. The coordination of 
these node identifier and network prefix is managed by a 
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predetermined cache information (called Tamt (Address Mapping 
Table) entryj hereafter) . 

The IP layer performs the transmission of a packet based on 
the moving-directive IPv6 address thus formed. On the other 
hand, the network prefix is simply removed from the moving- 
directive IPv6 address in the VIP layer and only the node 
identifier is transferred to the superior layers during the 
reception of a packet. 

If no AMT entry about a destination node exists in the VIP 
layer, namely, if a current network prefix for a node identifier 
of destination node is unknown, a network prefix of home network 
of destination node is combined to the node identifier of desti- 

nation node to form a moving-directive IPv6 address. Moreover, a 
home network of node means a sub-net normally connecting to the 
node. Details of acquirement of the network prefix of home 
network (called Thome prefix] hereafter) will be described later. 

The node 10 is a node becoming a transmitter of data here. 
The node 10 forms a moving-directive IPv6 address and transmits 
a data packet when keeping the AMT entry about the moving node 
30, and reads a node identifier, etc. from the DNS servo 40 to 
form a moving-directive IPv6 address and transmit a data packet 
when not keeping the AMT entry. 

8 



The home router 20 is a router connected to a home sub-net 
of the moving node 30. The home router 20 always keeps the 
latest AMT entry about the managing moving node 30. 

Then, the data packet is transferred as follows from the 
node 10 to the moving node 30 in the network system 1 thus 
constructed. 

The node 10 knows which servo the moving node 30 is 
currently connected to when keeping the AMT entry about the 
moving node 30. At this time, the node 10 combines the network 
prefix of the sub-net currently connecting to the moving node 30 
and ' the node identifier of moving node 30 in the VIP layer to 
form the moving-directive IPv6 address. 

Then, as shown in Fig. 5, a data packet composed of an IPv6 
header having the IPv6 address, a TCP/UDP header and data is formed. 

II 

The IPv6 header is constructed from a current network prefix 
(CN's CNP (Current Network Prefix) and a node identifier (CN's 
Node ID) of the node 10 and a current network prefix (MN's CNP) 
and a node identifier (MN's Node ID) of the moving node 30. 

The IP layer takes a route control in accordance with . the 
moving-directive IPv6 address, therefore the data packet is 
transmitted to the moving node 30 by this route control. 
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Next, a case wherein the moving node 30 moves from a home 
sub-net to another sub-net is illustrated. 

If the moving node 30 moves to another sub-net, a router 
advertisement on the connecting destination of said sub-net is 
received, a network prefix of the sub-net containing the router 
advertisement and the node identifier of the moving node 30 are 
combined to form a moving-directive IPv6 address at the moving 
destination. Thus, if the moving-directive IPv6 address is used, 
a state full automatic set-up of DHCPv6, etc. is not specially 
necessary, and the IP address at the moving destination can be 
acquired only by receiving the router advertisement flowing on 
the moving destination sub-net. 

After the moving node 30 newly acquire the moving-directive 
IPv6 address in the moving destination sub-net, it transmits an 
AMT update message to the home router 20 and the node 10 
currently in communication shown in Fig. 2 and reports the 
moving to the other sub-net. The message used at this time is 
called an AMT update message. 

When an AMT entry about a destination node caused by moving 
the moving note 30 to another sub-net does not exist in the VIP 

/£ 

layer, the node 10 must call a resolver so as to make a request 
to the DNS servo 40 to recognize a home prefix of the node. The 
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resolver means a library making inquiries of the DNS servo 40, 
for example, it is linked to an application program in a common 
compilation by UNIX (trademark) . Two techniques as shown below 
are given for the calling of resolver. 

The calling of resolver by a network construction is given 
as the first technique. For example, as shown in Fig. 6, if a 
user designates a host name of transmitting destination, the 
application layer calls a resolver. for obtaining a node 
identifier to make an inquiry of the DNS servo 40. If the 
application layer acquires the node identifier from the DNS 
servo 40, it sends this node identifier to the VIP layer via the 
TCP/UDP layer. The VIP layer calls the resolver and makes an 
inquiry of the DNS servo 40 so as to acquire a home prefix of 
the destination node based on this node identifier. After the 
VIP layer acquires the node identifier and the home prefix, it 
combines them to form a moving-directive IPv6 address. Then, as 
shown in Fig. 7, a data packet composed of an IPv6 header having 
the moving-directive IPv6 address, a TCP/UDP header and data is 
formed. 

The IPv6 header is constructed from a current network pre- 
fix (CN's CNP (Current Network Prefix) and a node identifier 
(CN's Node ID) of the node 10 and a current network prefix (MN's 
HP) and a node identifier (MN's Node ID) of the moving node 30. 
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The IP layer takes a route control in accordance with the moving- 
directive IPv6 address. Therefore, the data packet is transmitted 

to the home router 20 of the sub-net normally connecting to the 
moving node 30. 

The calling of resolver by an application program is given 
as the second technique. For example, as shown in Fig. 8, if a 
user designates a host name of transmitting designation, the 
application may call a resolver for obtaining a node identifier 
and a home prefix at a time and makes an inquiry of the DNS 
servo 40. The node identifier and home prefix thus acquired are 
sent to the VIP layer via the TCP/UDP layer. The VIP layer 
combines these node identifier and home prefix to form a moving- 
directive IPv6 address. Then, the aforesaid data packet as shown 
in Fig. 7 is formed. This data packet is transmitted to the home 
router 20 of the sub-net normally connected to the moving node 
30 in accordance with the router control of the IP layer. 

Thus, a time for the node 10 to store the node identifier 
expressed by 64 bits is saved by providing the DNS servo 40 in 
the network system, and the home prefix can also be easily 
acquired in case of no AMT inquiry of the moving node 30. 

As described above, when an AMT entry about the moving node 
30 is not kept, namely, when the moving node 30 does know which 
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sub-net it is connected to, the node 10 combines the home prefix 
and node identifier in the VIP layer to form an IP address. 
Then, the data packet is transferred to the home router 20 of the 

• /10 

moving node 30. 

The home router .20 certainly keeps the AMT entry about the 
moving node 30. If the home router 20 receives the data packet, 
as shown in Fig. 9, a new IPv6 header (the second IPv6 header) 
with the IP address of moving designation of the moving node 30 
as designation address is added to this received data packet and 
transferred to the moving node 30. Such a transfer method is 
called IP-in-IP tunneling. 

The data packet in the IP-in-IP tunneling is a .construction 
given by further adding the second IPv6 header to the data 
packet shown in Fig. 7 and is constructed from a first IPv6 
header, a second IPv6 header, a TCP/UDP header and data. The 
second IPv6 header is constructed from a home prefix (HR' s HP) 
and a node identifier (HR's Node ID) of the home router 20 and a 
current network prefix (MN's CN) and a node identifier (MN's 
Node ID) of the moving node 30. 

Thereby, the data packet can be transferred to the said 
moving node 30 based on the second IPv6 header even if the 
moving node 30 is moved from the initial sub-net and connected 




to another sub-net. By such tunneling, it can be prevented that 
the transferred data packet is judged to be a packet with a 
forged address and forcedly discarded by a router on the way 
when an end address field of the received packet is directly 
rewritten and transferred to a moving destination node. 

When the moving node 30 receives the data packet transferred 

/ll 

by the IP-in-IP tunneling via the home router 20, the node 10 
being the transmitter of the data packet is judged to not keep 
an AMT entry about the said moving node 30, and the coordination 
of the current node identifier and network prefix of the moving 
node 30 itself is informed to the node 10 by an AMT update 
message . 

Moreover, the AMT update message must certainly contain a 
verification header being one expansion header to avoid 
preparing an irregular AMT entry in the home router or in an 
opponent node in communication. 

Furthermore, if the node 10 receives the AMT update message 
from the moving node 30 in communication, a transmission node 
and communication contents are verified by a verification header 
contained in this message, the moving-directive IPv6 address 
stored in a payload of the message is fetched and registered in 
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ATM held by the node 10. However, a lifetime is set up in the 
AMT entry, and the AMT entry is deleted after the time-down. 

Finally, the aforesaid protocol levels are illustrated in 
detail . 

It is modally ideal to insert the VIP layer between the 
IPv6 layer and the TCP/UDP layer and add a . function of v6VIP in 
this VIP layer. However, the function of v6VIP is directly added 
to the IPv6 layer by considering the ease of mounting this time. 

A block diagram of the IPv6 added with the function of 
v6VIP is shown in Fig. 10. Then, functions newly added to the 
IPv6 layer are illustrated below. 
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• Action of v6vip__output ( ) function 

First, whether an AMT entry corresponding to a node 
identifier of a destination node shown by the inferior 64 bits 
of destination address of a transmission packet exists is 
checked. If the AMT entry exists, the superior 64 bits of 
destination address of the transmission packet are substituted 
by a network prefix and the processing is returned to ip6 out- 
put () . 

If the AMT entry does not exist, a home prefix of the 
destination node stored in the superior 64 bits of destination 
address of the transmission packet is used as it is and the 



processing is returned to ip6_output() function . Action of 
v6vip_output ( ) function . 

Actions are different in case of a moving node which does 
not so function as a home router. 

In case of a node which functions as a home router, if a 
node identifier of a moving node managed by the home router is 
contained in the 64 bits of destination address of the received 
transmission packet, a moving-directive IPv6 address of 
connection destination of the node is acquired by reference to 
AMT. Then, the packet is transferred to the moving node by IP- 
in-IP tunneling. The processing is transferred to in6_gif_out- 
put() being an output function of GIF (Generic InterFace) 
adopted by hydrangea by means of GIF in the tunneling. 

On the other hand, in case of a moving node, if the 
received packet is transferred from a home router by the IP-in- 
IP tunneling, a request is transferred to an AMT demon 
(demonstrator) amtd so as to transmit the AMT update message to 
the node transmitting the received packet. 

•Action of amt_check() function 

/13 

The presence or absence of an AMT entry about a node 
identifier called and designated from the v6vip_input ( ) and 
v6vip_output () is referred. If the AMT entry exists, a network 



prefix corresponding to the designated node identifier is sent 
back. If the AMT entry does not exist, -1 is sent back. 

Moreover, an amt_check() performs the registration and 
deletion, etc. of AMT entry with the AMT management demon only 
by making a retrieval of the AMT entry. 

Industrial Applicability 

As described in detail above, the data transmission method 
relating to the present invention enables to easily realize the 
moving permeability without increasing the header size of a- 
packet by storing a node identifier of each node and a home 
prefix indicating a sub-net normally connecting to said node for 
a host ' name of said node, reading a node identifier 
corresponding to the host name of an input second node' and its 
home prefix, and then transmitting data from the first node to 
the second node via a router shown by the home prefix. 

Moreover, the present invention enables to save a time for 
the first node to store the node identifier and easily acquire 
the home prefix to transmit a data packet even if the first node 
has no AMT entry of the second node. 

/14 

CLAIMS 



1. A data transmission method for transmitting data from a 
first node to a second not via a router in which 

a node identifier of each node and a home prefix indicating 
a sub-net normally connecting to said node are stored for a host 
name of said node, 

a node identifier corresponding to the host name of an 
input second node and its home prefix are read out, 

an IP address having the read-out node identifier and the 
home prefix are formed, 

a data packet having the formed IP address is formed, 

the above data packet is transmitted to a router of the 
sub-net normally connecting to the second node in accordance 
with the above IP address, 

a header indicating the moving destination of said second 
node is added to the data packet transmitted to said router 
based on cache information for managing the second node keeping 
the router, and 

the above data packet is transmitted to the above second 
node based on the added header. 

2. The data transmission method according to Claim 1 which 
is characterized by the fact that 
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the node identifier for the host name of above input second 
node and its home prefix are read from an application program. 

3. The data transmission method according to Claim 1 which 
is characterized by the fact that 

an application program reads out the node identifier for the 

host name of above input second node, and a network layer reads 
out the home prefix for the read-out node identifier. 

/ N/A 

Date of Disclosure: July 8, 1998 

Place of .Disclosure: Information Processing Society of 
Japan, 7th Floor, Shibaura-Maekawa Bldg., 3-16-20, Shibaura, 
Minato-ku, Tokyo, =j= 108-0023 Japan. 

Type of Disclosure: Publication 

Title: "DICOMO: Multimedia, Distributed, Cooperative and 
Mobile Symposium" 
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(lower) TCP/UDP header + data 
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I (57) Abstract 

A data transmission method for 
d^ m ,tt,ng data from a first node to a second 

I tl n'J." ?' C t an IP address is B«d from 
toenc4e.dent.fier of a node and a home prefix 
representmg the sub-net to which the a L s 

generated IP address is generated and sent to a 

^ ,0 Whi0h 3 ^ i 
normally connected, and the router adds a header 
descnbmg the destination of the second node to 
the data packet and sends the data packet to the 
second node By such a method, ra„ s fer 
transparency is realized without inching the 
size of the packet header. 8 




CN 



ip-in-ip b*yy? 



^30 

MN 



IP-in-IP TONNELING 



Tl^ y h £^1"* — ^7°L^7^ y 2 * bfrh I PT 

£ fife L , tfil^tl PTKu^HUf - ^^>y'F*4)JcL, 
^2©; - K *S «F 15 ^ ^ $ tL T ^ 5 ;/ * y V <D /U - * {c j§ ff L , /U 
-^iil2o;-K©»ft*S;*t^y^^7-^^y h \z. H to 



ae r^msuisa 

AG T>7~ A ?7 • y 

A L 7/W<=*7 

AM TyU>— T 

at ^-xhyr 
AU xh^yr 

az T-e/u/<Y^^> 

BA jKX^T * 

B B '<JW< 

B E -</t-*- 

BF ^t'7rV 

BG -f/UtfyT 

B J ^> 

BR ^7 5^ 

BY ^/t'-i' 

CA 3(7*^^ 

CF ^77!)* 

CG 

CH X^X 

CI 3-h^T-/b 

CM — > 

CN 

CR a** • II * 

CU *a-/< 

CY *7u* 

CZ ^*y=t 
DE 

DK ^ 



DM 




KZ 


DZ 


T/Ui/x. y T 


LC 


EE 




L I 


ES 




LK 


F I 


7^^7>K 


LR 


FR 




L S 


GA 




LT 


GB 




LU 


GD 




LV 


GE 




MA 


GH 


*- 


MC 


GM 




MD 


GN 




MG 


GR 




MK 


GW 






HR 




ML 


HU 


/^#y- 


MN 


1 D 




MR 


I E 




MW 


I L 




MX 


1 N 




MZ 


I S 


7^^7^K 


NE 


I T 


>r*yy 


NL 


J P 


a* 


NO 


KE 




NZ 


KG 




.PL 


KP 




PT 


KR 




RO 



%*fyx#> ru 

±>Yi\s*sT SD 

y tf>ya^>{^ SE 

x V * v># SG 

y-<yr si 

y hr-r sl 

A-^ir^^/u^ SN 

~7 h V 4 7 SZ 

•*Oy=J TD 

TG 

^KC^r TJ 

-V^ytfXAA' TM 

K-7IBa-^7^7 TR 

#f0@ TT 

•^y tz 

*V=f/U UA 

*-H^7 UG 

^7?^ US 

UZ 

■t-y^tr-? vn 

=-i>?i—jU YU 

ZA 

y— /u»7jc— zw 
— • >f— K 



h y ~y v k • b'<=* 

$ls-V~7 

ffi7?v*&ftm 



WO 00/41363 



PCT/JP99/03627 



mm 



( WT> rpcj ) <d#£k#^ a-ifupc 

IPv6 (Internet Protocol version 6) T K 



2 



tlTl^Sc frfrZ>z£fet LTIi, Mobile I P. y 6 t V I P o n V 6 
rtio<7)2oW7n h^^^fflt^:i:!;J;oT I Pv6 (c&tf 

$^(1, £1^17 -fir U^gR^TMobile I P v 6 ^ 

VI P o n V 6 £ x '<>ry Y^vW^J Xtf±£ < &o 

— I P v 67 Kl^tf) 12 8 - KUgBiiT- i: t 

y h O^s/ £ <tiri4< KISS 

-r s :: # t-t § -x * mm u m * m m -t % z. t & g m t -r % ? 

??:iLTi2ro;- K(C7=-^^itff-r5 7='-^iijf^&(c^^ 



WO 00/41363 



PCT/JP99/03627 



H Boffin a Rjj 

H3tt % feWltefi] I P v67K^O«^tH"C*,5 s 

Ban, 77y^-> 3>7 - D ^ Aj:ioTy _ FW ^ t 

Hi 014, V6VI P<D®mZ&mitzl Pv6l^ D ^y 



31 9! £ HJfc-f § tb (Dm & <D j&m 

£ 0 # SB HUH:, 0*1*. tfE 1 {r^i-fltfig^^ * h ^ri l \z 

;-k (cn) io as&gb y - k 

(MN) 3 0 !:f-^A>r * h£i§mi~3 ^T*fe5= $ b (3 % * 
o, |. >>*^ ! it> m 2 (l^-r J; 9 m*K&W}; -K3 

0 <7)** h&(d*t/£-t-6^®jJgft IPv6 (Internet Protocol ve 
rsion 6) 7 Kl/7%g^mtDN S f-/<4 0 «:Ix.5 c 

MJIfr I P v 67 KU^tt, 03 id^i-J; 9 i-, 1 2 8 tfy h 

<Z>tiLW.%iF~t~**y — 9 Zf\sy 4 y 9 * (_h{£ 6 4 y h ) bfa 

ftfc, ±(4 6 4 hf h^gU^fi, I E T F-effiH^tlT^Smft 
ffiT*<D±l«6 4 h &%tLXffl CQtWl& Riff Z b K 6 

#5 = 



WO 00/41363 



PCT/JP99/03627 



0 * ?F7 "^^^ (CN'sCNP (Current Network 
Prefix) ) ^y^-Kl^ (CNs Node ID) t ^ j 

-K3oos^ yh ^^ 7 ^^ (MN , s cNp) ^ 

^" KiHf (MN ' S Node ID) 
*<yh±(OA,-fi%ta (router adv e rtisem ent) U 

ft y - K 3 o o , - Ki^fc u MjfeToMj|fl j p 

K3 0» v ii*t^, h-e»fc(I*»» rt , P v 6 
7 ^ ^ ^ * L A: ft fi , H 2 * A, - ^ 2 0 & 



8 



Sf— a 4 0 W + i 5 fcyj/^ (Resoiver) fc^^ 
*K#*S S **, y DNSt-,'40l:atP^ 

^ ^y-KiSiJf|:TCP/UDPl^ Lt v I PiK^s, 
^-KO*-A7U7-r s ,n^t5J;3 l:DNSt _ /<4 

f**£fig + 5 a LT, 0 7 5,^ SMfcfii P v6T 

(CN's CNP (Current Network Prefix) ) &t>V - KS?j 
^ (CN's No d e I D) ^ h'3 0^-A7U7^ , 

(MN's HP) Fc/y-KW (MN-s Nod e I D) * 



WO 00/41363 



PCT/JP99/03627 



T, DNSf—^4 0|cBg^^t,^ Srfi r oT(3 5j :v , o T 
TCP/UDPl^LtVIPi(:i|^ 55 ViP/f|^ cn 

«±©J:p^ y-Kioit ^iy-K30i:r| t5 AMTx 



10 



(Dfr-A/U— ? 2 0 = 

fc-A/U— * 2 Oli, K3 Oil^fSAMTxy h y £ 

&-f LT<^5 = *-iwl<— * 2 0 ? — 5 '<>T v V K^t^r 
Z>t. m 9 (CTF-fJ; 9 :^lfLf:f-^^7 hi', 
- K3 Otf^ifrftCQ I PT K^*&&5fcT KU* £ Lfcfr UM P 
v6^^ (1201 P v 6^^) &tt.;toU ^Kjy- K3 0II 
te£-f5 = /£*>\ r O J; o IP-in-lP^!Jy 

IP-in-IP^!Jy it 'KiS it 6 f* — * 5/ h fi,~ 17II 

L fcfllfifcT £> <9 % SlOIPve^^l:, |2(DIPv6^7^ 
TCP/UDP^^t, "r-^^^^fllfiJc^HSo W, 2 (D I 
Pv6/^7 hit * — A/U — ^ 2 0 (DtTs — A^V 7 4 V it * (H 
R's HP) RXJS- KSfcgiJ-? (HR's Node ID) ®W)L 
tz&®/ - K 3 0 0?t£<D^ y h !7 — ^ 7 s ^ y * * (M N' s C 
N) &uV - KSSB'J^ (MN* s N o d e ID) t ^?>WfiK$ix5 e 

rti/j^ j: «9 , &m;- k 3 o a^^oif-^ hfrh®m txm 
So'^t, %m®m/ - k 3 o jw*r Ltf- y h £§ai§-r 6 

9t<DJ- Klwte&1-5 «t # lz % teg Lfcx- s/ h#£*£: L 
XT KU^ISiS^y y h £ *JWr$ ftTi£«t»<Z>/u-* Tftf|!|tti;:iJI£ 

- K 3 0 fi, * — iwW— * 2 0 LtIP-in-IP 



WO 00/41363 PCT/JP99/03627 

11 



,<>T y h(D&m5iX*h2> J -Kl 0 ^^m^m/ - K 3 0 IC 
m-tZ AMTm> (. y ZfcmiXl^Z^tmWiLX, K3 
0 g J^iUfttf)/- K8S53IJ* h7-^7U7^^7^^ 
SWlt?rAVIT7 7 7f- K/ y±-i/\z. £ *) Kl Od&ib-fr 

$ ofd, /"Kl 0 it. mit<P(D&mS — K 3 0 i>f,AMT7y 
h/ ^ir-^^Sff-rai:. r<7M y-fe-^li^^ttS^aE 

4* - K^&^tLT^S^tbJift IPv67KUJ|i9[|ju, 
^-Kl 0riSffc#LT^5AMTlCg®1-5 3 f 0. L „ AMTxyf 

^/HftMli, I p v 6.Jgi:TCP/UDP«^Ffllcv I P15: 

if au :©vi p^icjo^r v 6 v i p<Dmifezmu-tz>(Dtfm 

®W)XfoZ : L*»U 3-|Hlte|£I£<E>££$£%jgLT, IPv6! 
!I v 6 V I P^)ti^^il^iiADLT^-5 : 

v 6 V I P<7>«g&&i|ft] Lfi I Pv6|«7o^^t/7A 
IrH! l 0 ic,iFl- : ^ LT, ] P v 6llcfrfc{iii^nL7tFJ^Iio^ 



12 



• v6vip_output () ffi$fo(Dffl)if 

7 K U*0±(£ 6 4 t'y h^AMTxi/ h y dfEfc $ *IT -5 ^> y 
h ^"^7W7^ ^ ^t-g§ift.x.T, ip6_output()|Cl^LS«rM-ro 

^7 4 -y ? ^^^(Dttftim L , ip6_output() l:^l^lf : 

• v6vip_input () Hi ffr <£> IS {1= 

h(Dft.9cT K ^^(DfitL 6 4 f y h <£> * — i* /U— ? 2$ W JI L T 

iLT^wy- K<z>£ raft I P v 6 T KU^$rSS^Hi-5 0 
•£ LT. ^cO^Kjy -K^IP-in-lP^>!J >^'^ffll>T^ 
h^lciH-T^c hydrangea"? £;ftT 1^6 G 

I F (Generic InterFace) £flJ/HU G I F <Z> ffi # 5fc B8 & "C *> <3 i 
n6_gif_output () l^gs: jRI". 

^oip-in-ip^,!)> ^"-eteii $ nx # £ j 0 w & b <t\ -e 

O^it^-^r y h If L /l 7 — F^AMT7y7f- h P< y -£ — v> 
£i£f§-t 3 i ? (Z, AMTf — ■=& >amtdlZg3jt^®i- : 

• amt_check Oblige 05 SHif^ 



WO 00/41363 



PCT/JP99/03627 



13 



**5, amt_check()ttAMT3:> h !J ©fc*fcff P Ett^ AMT 



.x. 
5 



« ±B*B let* m l ft J: 9 ic , *j> „ ^ ^ * f* - * t * * 

-t^Tt, tit, ^ 1 - h^^2(Dy - ^'(DAMT^y h V 

x-^/^y ^iiffl-^r 



14 



K / - K^figft L T v x 6 * * * * K £ ^ * _ A ^ u y , ^ 

£#3;h,fc I pt b'lsx&mt&T*-?**? h^r^t, 
tt^S^T, 3I^-*(c£{f $nfcf-^^, H ^ ±gE 



